External cervical resorption (ECR) is the loss of dental hard tissue as a result of odontoclastic action; it usually begins on the cervical region of the root surface of the teeth. The etiology, predisposing factors, diagnosis, and management of ECR are reviewed. Effective management and appropriate treatment can only be carried out if the true nature and exact location of the ECR lesion are known. The role of cone beam computed tomography as a diagnostic adjunct for the management of ECR is also reviewed. (J Endod 2009;35:616-625) 
R
oot resorption is the loss of hard dental tissue (ie, cementum and dentin) as a result of odontoclastic action (1) . Physiologic root resorption associated with primary teeth is desirable because it results in exfoliation of the teeth, thereby allowing eruption of the permanent successors. However, root resorption of permanent dentition is usually unfavorable because it might result in irreversible damage and/or eventual tooth loss.
Root resorption might be classified by its location in relation to the root surface, ie, internal or external resorption. External root resorption can be further classified into surface resorption, external inflammatory resorption, external replacement resorption, external cervical resorption, and transient apical breakdown (1) .
One of the least understood of the types of external resorption is external cervical resorption (ECR). This form of external resorption has been described at length by Heithersay (2) (3) (4) (5) , who preferred the term invasive cervical resorption, which describes its invasive and aggressive nature. Other terms used to describe ECR include odontoclastoma (6) , peripheral cervical resorption (7), extracanal invasive resorption (8) , supraosseous extracanal invasive resorption (9) , peripheral inflammatory root resorption (10) , and subepithelial external root resorption (11) . In this article it will be described as ECR, which reflects its starting point on the tooth.
ECR usually occurs immediately below the epithelial attachment of the tooth at the cervical region (1, 2, 12) . ECR defects can be difficult to diagnose and manage. This article will review the etiology, diagnosis, and management of ECR.
Etiology
The exact cause of ECR is poorly understood. Cementum is considered to protect the underlying root dentin from being resorbed. It is broadly accepted that damage to or deficiency of this protective cementum layer below the epithelial attachment exposes the root surface to osteoclasts, which then resorb the dentin (10, 13) . The anatomic profile of the cementoenamel junction might also predispose this region to ECR. Microscopic analysis of the cervical region of teeth has shown that there appears to be frequent gaps of cementum in this area, leaving the underlying mineralized dentin exposed and vulnerable to osteoclastic root resorption (14) . The pulp tissue plays no role in the etiology of ECR (2, 9, 12) .
Several etiologic factors have been suggested that might damage the cervical region of the root surface and therefore initiate ECR (Table 1) . These include dental trauma (2, 15) , orthodontic treatment (2, 16) , intracoronal bleaching (2, 17) , periodontal therapy (2, 11) , and idiopathic etiology (18, 19) .
There appear to be polarized views on the nature of the resorptive process. Some have regarded it as a purely inflammatory reaction (17, 20) . ECR has been described as an ''aseptic resorptive process, which may on occasions become secondarily invaded with microorganisms'' (15) . Others have suggested that microorganisms from either the gingival sulcus (11, 21, 22) or the pulp space and dentinal tubules in teeth with necrotic pulps provide the necessary stimulus to sustain ECR lesions.
Heithersay (2) investigated the potential predisposing factors in 257 ECR lesions in 222 patients. He concluded that a history of orthodontic treatment, dental trauma, and bleaching were the most commonly associated predisposing factors for ECR (Table 1) .
Orthodontic Treatment
Excessive orthodontic forces at the cervical region of the tooth might result in tissue necrosis adjacent to exposed root dentin. This might result in mononuclear precursor cells being stimulated to differentiate into odontoclasts, which are attracted to and resorb the exposed root dentin (3).
Heithersay (3) found that orthodontic treatment alone was a potential predisposing factor for 24.1% of teeth with ECR. Diagnosis of ECR ranged from 1 1 ⁄ 2 years-33 years after the removal of appliances. There appeared to be no correlation between the orthodontic technique used and the development of ECR. Teeth most commonly affected by ECR were maxillary canines, maxillary incisors, and mandibular first molars. A study by Cwyk et al (23) recorded only 1 case of ECR (1.5% of teeth) out of 87 patients who had undergone orthodontic treatment and were 20-25 years old. The lower incidence of ECR associated with orthodontic treatment in this study might be due to only anterior teeth being assessed, different type of orthodontic treatment carried out, and/or a shorter follow-up period compared with the study by Heithersay (3) .
It is possible that Class II elastics used on the abovementioned teeth during orthodontic fixed appliance treatment might result in increased forces resulting in ECR. However, the question arises as to why ECR does not occur during or immediately after orthodontic treatment but usually several years after orthodontic treatment (and therefore the stimulating factor) has ceased. It is interesting to note that surface resorption generated by excessive orthodontic forces resulting in blunting of the root apices is normally detected during the course of orthodontic treatment and not years or decades later (24) . Mandibular molars might be rendered prone to resorption as a result of the placement of orthodontic bands that might damage the vulnerable cementoenamel region of the tooth.
It is likely that a combination of factors including orthodontic treatment will ultimately result in the predisposition to ECR. This is supported by Hines (25) , who reported that resorption of previously avulsed or partially avulsed teeth occurred more readily during and after orthodontic treatment.
Heithersay (3) found that the most commonly affected teeth were maxillary canines, maxillary incisors, and mandibular molars. It is interesting to note that mandibular incisors and canines are not affected by ECR in the same frequency as their maxillary counterparts.
Trauma
ECR is a recognized complication of luxation and avulsion injuries (3, 11, 26) . Heithersay (3) confirmed that dental trauma was a major potential predisposing factor (15.1% of teeth). This increased to 25.7% of teeth when other contributory factors (for example, intracoronal bleaching, orthodontic treatment) were included. Bleaching was an associated factor in 7.4% of all ECR cases with a history of trauma. Maxillary central incisors were the teeth most frequently traumatized that subsequently developed ECR in the study. This is consistent with their location in the dental arch and associated susceptibility to trauma (27, 28) .
Dental trauma might cause ECR indirectly. Intruded primary incisors might cause developmental defects in the cervical region on the unerupted permanent successor teeth as a result of direct trauma of the root apices on the unerupted successor. The use of splints (especially interdental wiring) might also potentially damage the cementoenamel junction and therefore predispose to ECR (4) .
To minimize damage to the cementoenamel junction, it is advisable to carefully reposition luxated teeth.
Andreasen and Andreasen (29) recommend the application of orthodontic forces to reposition luxated teeth rather than forcibly moving the tooth because this might result in further damage to the cementoenamel junction and result in ECR. This is especially advantageous when dealing with permanent teeth with completed roots because spontaneous re-eruption is unlikely to take place. Andreasen and Andreasen found that orthodontic extrusion seems to produce better marginal bone healing as compared with surgical respositioning. Heithersay (4) favors placement of composite resin onto the crown of the tooth to allow forceps application away from the sensitive cementoenamel junction when surgically repositioning teeth.
Trauma as a predisposing factor might be underestimated because patients often might not be able to recall trauma to their dentition. This is especially so if the traumatic incident occurred several years before ECR was diagnosed. It is also likely that orthodontic treatment in combination with trauma results in most ECR cases.
Intracoronal Bleaching
Intracoronal bleaching has been widely documented as a predisposing factor for ECR (2, 15, 17, 20, 26, 30) . Heithersay (3) reported intracoronal bleaching as a sole and associated predisposing factor for ECR in 3.9% and 13.6% of cases, respectively. Several suggestions have been put forward for the actual mechanism by which intracoronal bleaching might result in ECR. Rotstein et al (31) demonstrated that the presence of cemental defects at the cementoenamel junction could result in hydrogen peroxide from the pulp chamber of root-filled teeth escaping to the external tooth surface via dentinal tubules during intracoronal bleaching with 30% hydrogen peroxide. It has been suggested that hydrogen peroxide might denature dentin and provoke an immunologic response (26, 32) . In addition, the pH at the root surface of teeth is reduced to about 6.5 by intracoronal placement of a ''walking bleach'' paste (33) . This slightly acidic environment is known to enhance osteoclastic activity, which might result in ECR (34). Harrington and Natkin (17) assessed a series of cases and suggested that the resorptive process might be related to injury to the periodontium from the heat lamp or bleaching tool used. However, the authors of this study did not eliminate other indirect forms of injuries to the cementum such as rubber dam clamp placement during root canal treatment causing damage to the root surface.
Cvek and Lindvall (26) found that 2 of 11 teeth that were bleached had superficial ECR that did not progress. This prompted them to propose that repair could take place as long as there is no secondary microbial involvement. Friedman et al (30) found that about 6.9% teeth (n = 58) exhibited ECR after bleaching. The authors supported the conclusions of previous reports dismissing trauma and heat as the etiologic factors in bleaching-related cases of ECR. They also found that the occurrence of resorption was not related to the type of bleaching.
Glockner et al (35) conducted a 5-year follow-up study of 86 patients who had internal bleaching with sodium perborate and hydrogen peroxide. No cases of ECR were detected. It was claimed that the authors were very careful in selecting cases without cervical defects. However, how they ascertained the presence or lack of cervical defects was not stated in the article. It is also not clear whether the authors simply excluded teeth with existing ECR. As a preventative measure against the development of ECR, the access cavities were dressed with calcium hydroxide for a week, and the root canal entrance was sealed with a phosphate cement.
As a preventative step before embarking on an internal bleaching treatment, clinical and radiologic examination must be carried out to ensure that there is no cervical defect that could allow excessive penetration of hydrogen peroxide (36) . Coronal sealing of the root canal with a protective material (for example, placement of glass ionomer cement or intermediate restorative material at the cervical level of the root canal) is necessary to reduce the likelihood of periodontal and cervical leakage of the bleaching agent (4, 36, 37) .
Sodium perborate mixed with water might be a safer alternative to hydrogen peroxide as an intracoronal bleaching agent. It has also been suggested that 35% carbamide peroxide (urea peroxide) appears to combine the safety of sodium perborate together with the efficacy of 35% hydrogen peroxide (37, 38) .
Surgery
Surgical procedures that result in damage to the cementoenamel junction were also identified as a significant predisposing factor in the study by Heithersay (3) . This category represents a relatively low incidence, considering the frequency of such procedures. The cases that were included in the study involved procedures such as removal of adjacent partially or fully erupted third molars or supernumerary teeth, transplantation of canine teeth, the surgical exposure of an unerupted canine, and periodontal surgery for root amputation.
Periodontal Therapy
Unexpectedly, periodontal debridement that might inadvertently result in damage/removal of the cementum was not identified in the study by Heithersay (3) as a major predisposing factor. Periodontal therapy was recorded as the sole predisposing factor in only 1.6% of patients (3). The incidence appeared to be consistently low, even when combined with other factors. ECR might be prevented after periodontal debridement of the root surface by rapid epithelial downgrowth preventing contact of connective tissue cells with that surface, thus hindering the inflammatory process (21) .
Ben-Yehouda (39) described a case of ECR that had previously been treated with tetracycline root-conditioning. Blomlof and Lindskog (40) also presented a case report of progressive ECR in a patient who had received periodontal regenerative treatment with guided tissue regeneration.
Other Factors
Other factors that have been suggested as potential predisposing factors to ECR include bruxism and intracoronal restorations (3) . Developmental defects such as hypoplasia or hypomineralization of cementum have also been suggested as predisposing factors. Heithersay (3) was of the opinion that this could also make up a majority of the 14.9% of patients who had no other obvious potential predisposing factor associated with their ECR lesions. He also suggested that 15.3% of patients were categorized as having intracoronal restorations as their predisposing factors. However, it appears that when there were no other potential predisposing factors identifiable and a coronal restoration was present, it was by default classified as the potential predisposing factor for ECR. This might not be true reflection of the actual etiology.
In much of the literature reviewed, the possible association with systemic diseases has not been adequately reviewed. Although the available evidence is weak, it cannot be ruled out that there could be a causal link. Moskow (41) suggested that hyperoxaluria and oxalosis could cause root resorption. This is due to an increased concentration of oxalates in blood caused by kidney failure, resulting in precipitation of crystals in hard tissues, which the author claims could initiate the root resorptive process. Llena-Puy et al (42) described 3 cases of ECR that they attributed to the coexisting conditions of normocalcemic hypercalciuria and nephrolithiasis. Neely and Gordon (43) have suggested that certain individuals might have a genetic predisposition to ECR.
It is impossible to appreciate the true etiologic factor(s) of ECR because it is not always possible to separate different factors associated with each ECR event, for example, an individual with a class 2 division I incisal relationship that undergoes orthodontic treatment, and then several years later his anterior tooth becomes discolored. The tooth is successfully endodontically treated and bleached; several years later he presents with ECR of his maxillary incisor teeth. What is the cause of the ECR? Was it the orthodontic treatment, intracoronal bleaching, or perhaps the rubber dam clamp impinging on the cementum, or the subsequent intracoronal restoration? Was it a cumulative effect of all these factors? Perhaps the true etiologic factor was dental trauma to his maxillary teeth that he does not recall and has therefore been discounted by the clinician managing the patient.
Diagnosis
As its name suggests, ECR is usually found at the cervical region of the tooth (Table 2) . A pink spot in the cervical region of the tooth is usually the clinical sign noticed by the patient and/or dentist that brings the problem to light (Fig. 1) . This discoloration is a result of the highly vascular granulation (resorptive) tissue within the tooth becoming visible through the thinned out (resorbed) dentin and translucent overlying enamel (1, 44) . If there is no pink spot indicating ECR, then the condition might go unnoticed until there is pulpal and/or periodontal involvement, because these lesions are usually painless.
It is important to differentiate ECR from subgingival caries, which will feel sticky on probing (Fig. 2) and does not present with the pink spot (1). The base of an ECR defect will feel hard and also result in a scraping sound when probed (19) . Probing the ECR defect and/or the associated periodontal pocket will cause profuse bleeding of the underlying highly vascular resorptive tissue (44) . Once the granulation tissue has been removed from an ECR lesion, the cavity walls will feel hard and mineralized on probing. The edges of the cavity usually appear sharp and narrow. Teeth with ECR will respond positively to sensitivity testing because the pulp only becomes involved in very advanced cases of ECR.
Early ECR defects are commonly detected as chance findings on radiographs. The severity of ECR determines its radiographic appearance. In our experience, early lesions are more likely to be detected when they are present on the proximal surfaces of the tooth. The lesion classically presents as an asymmetrical radiolucency with ragged or irregular margins in the cervical region of the tooth (Fig. 3) . Early lesions might be radiolucent; however, more advanced lesions might have a mottled appearance caused by the osseous nature of the advanced lesion (1, 2). However, this mottling appearance might not always be apparent on radiographs, especially when ECR lesions have relatively small amounts of fibro-osseous tissue at the base of the cavity (Fig. 4) .
The outline of the root canal should be visible and intact, indicating that the lesion lies on the outer surface of the root (Fig. 4) . With more advanced lesions, the lesion tends to balloon out within the root in all directions; this will also be reflected in the size and position of the radiolucency detected on the radiograph. The lesion might involve the adjacent alveolus, resulting in a radiographic appearance of an intrabony defect (21, 44) .
The parallax technique is useful to follow the continuity of the pulp canal and to distinguish between internal and external resorption (Fig. 5) . With internal resorption, the defect remains centered on the root canal system regardless of the angle of the radiograph exposure, whereas with ECR the defect will either move in the same (lingual/ palatal) or in the opposite (labial) direction of the x-ray tube (1, 45, 46) . The radiologic appearance of ECR does not always follow this classic appearance. It might vary from a round, uniformly radiolucent lesion with well-defined smooth symmetrical borders (Fig. 4B) to a multiloculated lesion with a mottled appearance.
A distinction must also be made between early ECR and cervical ''burnout,'' which might appear as a radiolucent band across the entire neck of the tooth (47) . It has been shown that conventional radiographic techniques reveal limited information on the true extent and nature of the resorptive lesion (48) . Recently, cone beam computed tomography (CBCT), which is an extraoral 3-dimensional imaging technique, has been used to assess ECR lesions (Fig. 6) . The position, depth in relation to the root canal, and ultimately the restorability of the tooth can be assessed objectively before any treatment is carried out (48) (49) (50) . Atypical internal resorption lesions located on the outer aspects of the root canal might also be confused with ECR. As a result of the internal resorption lesion not being located centrally, the root canal might still be visible on a conventional radiograph, and the parallax principle might confuse matters more because the lesion will move with the changing position of the tube head (Fig. 7) . The co-authors of this article have recently demonstrated that the diagnostic accuracy of CBCT was superior to intraoral radiographs (51).
Histology and Nature of the Lesion
The histologic appearance of the ECR is similar to external inflammatory resorption; the resorptive cavity in ECR lesions consists of granulomatous tissue. Osteoclasts might be observed on the resorbing front within the lacunae. The predentin and innermost layer of dentin prevent the ECR lesion from involving the pulp, which remains healthy (uninflamed) until the ECR has become very advanced (2) . Resorption channels extend into the dentin and interconnect within the periodontal ligament. As the lesion advances, bone-like material (replacement resorption) might also become deposited within the lesion and also in direct contact with the adjacent dentin (Figs. 4 and 8) ; this indicates that the lesion is not destructive but attempting to repair itself (1, 3, 15) . This hard resorptive tissue might be mistaken for dentin when the contents of the resorptive cavity are excavated.
The advancing ECR lesions characteristically stop short of the root canal and underlying pulp; instead, the resorptive process usually expands in a circumferential and apico-coronal direction around the root canal (Fig. 4) . Perforation of the root canal is prevented by a thin protective layer of inner dentin and predentin (2, 52) . The predentin has been shown to contain an anti-invasion factor and resorption inhibitor that prevent ECR from advancing into the root canal until the ECR is very advanced (53) . It has also been suggested that the outer surface of enamel might also be resistant to resorption as a result of preferential odontoclastic dissolution of interprismatic enamel (52) .
Early ECR defects do not usually contain acute inflammatory cells, implying a nonbacterial etiology. However, at a later stage, a secondary bacterial colonization of dentinal tubules might induce an inflammatory response in the associated periodontal or pulpal tissue (15, 26) . In long-standing lesions, the root canal might be perforated by the advancing resorptive lesion. If pulpal involvement occurs, the fibroosseous tissue can be found deposited within the root canal system (54).
Treatment
Treatment depends on the severity, location, whether the defect has perforated the root canal system, and the restorability of the tooth. Several treatment regimes have been suggested in the literature, depending on the nature of the ECR lesion, and are usually based on isolated case reports. These include intentional replantation (55), guided tissue regeneration (56) , treating the ECR lesion by an internal approach only (9) , and forced orthodontic eruption (57) .
Essentially, treatment involves complete removal of the resorptive tissue and restoring the resulting defect with a plastic tooth-colored restoration. Endodontic treatment might also be required in cases in which the ECR lesion has perforated the root canal. Table 3 lists the treatment objectives for managing ECR.
Heithersay (2) classified ECR according to the extent of the lesion within the tooth (Fig. 9) : class 1, a small invasive resorptive lesion near the cervical area with shallow penetration into dentin; class 2, a welldefined invasive resorptive lesion that has penetrated close to the coronal pulp chamber but shows little or no extension into radicular dentin; class 3, a deeper invasion of dentin by resorbing tissue, not only involving the coronal dentin but also extending at least to the coronal third of the root.; and class 4, a large invasive resorptive process that has extended beyond the coronal third of the root canal.
Heithersay (15) stated that careful case selection was important to achieve a good prognosis; he recommended only treating defects categorized as classes 1-3. Because of the extensive nature of class 4 lesions, treatment will prove difficult, and these cases will have a higher risk of failure. As such, teeth with class 4 lesions might be left untreated for as long as they are asymptomatic. Otherwise, extraction might be the only viable option.
The classification by Heithersay (15) is useful for assessing the extent and managing ECR defects that are present on the proximal (ie, mesial and distal) aspects of the tooth. However, although it might be possible to detect (and therefore classify) resorptive lesions located on the proximal (mesial and distal) aspects of the tooth, it is much more challenging to identify confidently the true nature and extent of ECR defects located on (or which have progressed) onto the labial or palatal aspects of a tooth by using conventional radiographic techniques (48) . An example of the problem with this classification is shown in Fig. 6 . The true nature of this class II defect can only be assessed with CBCT, which confirms that the tooth is unrestorable.
Patel and Dawood (48) illustrated 2 cases of ECR in which CBCT scans revealed the true nature and degree of resorption in 3 dimensions. The resorption lesion in the one case was found to be confined to the buccal aspect of the root with no perforation of the root canal, therefore allowing the clinician to advise the patient confidently of the true nature and severity of the ECR lesion and also the exact treatment required. In their second case, the ECR lesion appeared to be a class 3 lesion on conventional radiographs. However, CBCT scans revealed that the ECR defect was far more extensive (class 4) and was therefore untreatable. This vital information prevented the patient from undergoing an unnecessary exploratory surgical procedure.
As would be expected, smaller lesions offer the most favorable long-term outcome. These defects would fall into Heithersay class 1 and 2 ECR categories. As previously mentioned, the pulp is usually not involved. However, if the resorptive defect is in close proximity to the pulp and there is high risk of pulpal exposure, endodontic treatment should be carried out before external repair of the ECR defect (11) .
To treat the ECR lesions confidently, it is usually necessary to reflect a full-thickness periosteal flap to allow complete access and removal of the ECR lesion from the root, curetting away the granulomatous tissue from the adjacent periodontium to sever the blood supply to the resorbing cells, thereby decreasing the chances of recurrence. Ongoing bleeding from the cavity indicates that there is a blood supply apical or lateral to the cavity margin. The root defect can then be filled with composite resin or glass ionomer cement (Fig. 3) ; the flap is then replaced (1, 11) . Long-standing advanced ECR lesions might also contain fibro-osseous tissue that might be hard to differentiate from the underlying dentin against which it directly abuts. If this hard ECR tissue is not removed, there is every chance that ECR might recur in the future. Magnification and good illumination are essential to differentiate this fibro-osseous tissue from the underlying dentin.
Heithersay (5) recommended topical application of a 90% aqueous solution of trichloroacetic acid, curettage, and restoration with glass ionomer cement. Topical application of trichloroacetic acid results in coagulation necrosis of the ECR resorptive tissue, with no damage to adjacent periodontal tissues (5) . It also infiltrates the small channels and recesses of ECR that would otherwise be unreachable by mechanical instrumentation.
Endodontic treatment might be necessary with some class 2 and usually class 3 lesions when pulpal involvement has occurred or is very close to occurring. Heithersay has reported a 100% success rate in the treatment of class I and II ECR lesions treated in this way. The success rate in class 3 lesions was 77.8% and only 12.5% of teeth in class 4 cases. Heithersay concluded that classes 1-3 were treatable, but class 4 lesions were not amenable to treatment, and these cases would have benefited from alternative treatment such as extraction and replacement with an implant retained crown restoration. In the instance of classes 1-3, the root canal should be nonsurgically accessed and temporarily occluded with a finger spreader or gutta-percha point. Then the surgical repair to the resorptive defect might be carried out without blocking the root canal with filling material. Once the ECR cavity has been restored, endodontic treatment might be completed confidently without risk of expelling irrigants and debris via the ECR cavity into the adjacent periodontium.
When discussing treatment options with patients, it is important to advise patients that the final decision on the treatment (surgical repair AE endodontic treatment versus extraction) can only be objectively made once the full extent of the ECR is assessed, and this usually means surgical exposure of the ECR defect. However, if a CBCT scan has been taken, then the treatment approach might confidently be decided on, rather than undertaking exploratory surgical exposure of the defect. Pierce et al (58) suggested dressing root canals with calcitonin to prevent further progression of resorption caused by trauma. Calcitonin is a pharmacologically active polypeptide responsible for inhibitory action on osteoclasts via specific cell receptors. It might also act to directly inhibit odontoclast activity and to suppress inflammation (59) . In a series of studies Wiebkin et al (60, 61) found that the primary prevention of external root resorption by intra-root canal insertion of calcitonin was due to the exposure of odontoclasts at the very site where cementum and dentin were being actively damaged. This would obviously entail elective endodontic therapy of the involved tooth. A recent study by Kitchens et al (62) found that iontophoresis greatly increased transdentinal delivery of calcitonin. They suggested a new method of treatment of ECR that involves chemomechanical debridement of the root canal, obturation of the apical part of the canal, removal of the smear layer, and subsequent iontophoretic delivery of calcitonin via the dentinal tubules directly to the ECR lesion (62) . Some other potential medicaments that could also be used with this method are osteoprotegerin and bisphosphonates (62) . Further research into this novel technique will pave the way toward a more conservative approach to managing ECR cases.
Conclusion
Early detection is essential for successful management and outcome of ECR. Patients with an ECR lesion with no apparent identifiable etiologic factor should have their entire dentition assessed to ensure that no other teeth are affected by ECR.
Patients with a history of 1 or more predisposing factors should be monitored closely for initial signs of ECR. The very low risk of developing ECR does not justify taking additional radiographs. However, every radiographic investigation carried out for general examination or diagnostic purposes should be routinely checked for ECR lesions if the teeth in question have been exposed to 1 or more of the predisposing factors.
CBCT appears to be a promising diagnostic tool for confirming the presence, appreciating the true nature, and managing ECR.
